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Background: Thirty-day unplanned readmission after lower extremity bypass represents a large cost burden and is a logical
target for cost-containment strategies. We undertook this study to evaluate factors associated with unplanned readmission
after lower extremity bypass.
Methods: This is a retrospective analysis from a prospective institutional registry. All lower extremity bypasses for occlusive
disease from January 1995 to July 2011 were included. The primary end point was 30-day unplanned readmission.
Secondary end points included graft patency and limb salvage.
Results: Of 1543 lower extremity bypasses performed, 84.5% were for critical limb ischemia and 15.5% were patients
with intermittent claudication. Twenty-seven patients (1.7%) died in-house and were excluded from further analysis.
Of 1516 lower extremity bypasses analyzed, 42 (2.8%) were in patients with a planned readmission within 30 days,
and 349 (23.0%), in patients with an unplanned readmission. Most unplanned readmissions were wound related
(62.9%). By multivariable analysis, preoperative predictive factors for unplanned readmission were dialysis dependence
(odds ratio [OR], 1.73; P [ .004), tissue loss indication (OR, 1.62; P[ .0004), and history of congestive heart failure
(OR, 1.43; P [ .03). Postoperative predictors included distal inﬂow source (OR, 1.38; P [ .016), in-hospital
wound infection (OR, 8.30; P < .0001), in-hospital graft failure (OR, 3.20; P < .0001), and myocardial infarction
(OR, 1.96; P < .04). Neither index length of stay nor discharge disposition independently predicted unplanned
readmission. Unplanned readmission was associated with loss of assisted primary patency (hazard ratio, 1.39; 95%
conﬁdence interval, 1.08-1.80; P[ .01) and long-term limb loss (hazard ratio, 1.68; 95% conﬁdence interval, 1.23-2.29;
P [ .001).
Conclusions: Thirty-day unplanned readmission is a frequent occurrence after lower extremity bypass (23.0%). Stratifying
patients by risk factors associated with unplanned readmission is essential for quality improvement and equitable resource
allocation when disease-speciﬁc bundling strategies are being derived. (J Vasc Surg 2013;57:955-62.)Quality performance measures have become a reality in
the current health care environment. This concept of
“value-based purchasing” is evidenced by the fact that
certain complications such as hospital-acquired urinary
tract infections, as well as catheter-based bloodstream
infections, may affect reimbursement rates because of their
potentially preventable nature.1 Similar strategies are being
derived to evaluate unplanned 30-day rehospitalizations
as a quality measure.
Recently, the Medicare Payment Advisory Commission
recommended to Congress that hospitals should publicly
report rates of rehospitalization.2 Moving forward, thethe Division of Vascular and Endovascular Surgery, Brigham and
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and penalize those institutions that fall outside of the ex-
pected ranges.3 Existing literature is limited but reports
a widely disparate range of 30-day rehospitalization
rates after vascular procedures. A recent Medicare-based
claims analysis reported an overall readmission rate after
vascular surgery procedures of >20%.4 A small single-
institution study recently reported a readmission rate
of <10% after a wide array of vascular surgery procedures.
The patient population in that study with the highest
rate overall comprised those treated for critical limb
ischemia.5 Although both studies provide helpful ﬁgures
for ranges of expected readmission rates, an in-depth
analysis of predictors of unplanned readmission, focused
speciﬁcally on lower-extremity bypass operations, was not
performed.
The purpose of the current study was to speciﬁcally
evaluate the rate of unplanned 30-day hospital readmis-
sion after lower-extremity bypass surgery. Information
regarding benchmark rates of readmission as well as predic-
tors thereof will be imperative to inform decisions in
deﬁning rehospitalization as a performance measure.
Studies on the “acceptable” rate of unplanned readmission
after vascular surgery procedures will need to be tailored
toward risk indicators as well as individual procedures to
determine where speciﬁc institutions and providers fall on955
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ment when performance-based quality measures are being
derived.
METHODS
The Brigham and Women’s Hospital institutional
review board approved this study. This was a retrospective
review of a prospectively maintained database. The data-
base has been fully described.6,7 Consecutive lower-
extremity bypasses for occlusive disease from January
1995 to July 2011 were included. Bypasses for arterial
trauma and those performed for aneurysmal disease were
excluded.
The main outcome measure of this study was
unplanned 30-day readmission to the hospital. Secondarily,
postoperative complications, as well as those factors associ-
ated with graft patency and limb salvage, were assessed.
The unit of measurement for this study was each bypass
procedure hospitalization; therefore, a given patient may
have been included in the data set more than once. For
instances where patients underwent revision ipsilateral
bypass or de novo contralateral bypass within 60 days of
the index procedure, only the initial hospitalization was
considered. Thirty-day rehospitalization was calculated
from the date of discharge of the index hospitalization.
Planned readmissions were characterized as those that
were scheduled at the time of initial discharge or electively
scheduled from the outpatient clinic. These included elec-
tive surgical procedures such as skin grafts, as well as
planned operative debridement and minor amputation.
Unplanned readmissions were those patients who were
admitted through the emergency room, directly after an
outpatient surgical or medical clinic evaluation, or as trans-
fers from another facility.
Patients who died in-house (n ¼ 27) were excluded
from readmission analyses. Postoperative complications
(myocardial infarction, surgical site infection, renal failure,
congestive heart failure, postoperative graft failure) refer
to in-hospital postoperative complications from the index
bypass procedure.8 Patency rates were assessed using stan-
dard criteria.9
Statistical analyses were performed using SAS 9.2
software (SAS Institute, Cary, NC). Univariate analyses
of categorical variables were performed with the c2 or
Fisher exact test where appropriate. Continuous variables
were analyzed with the Student t-test (two-tailed) or
Wilcoxon rank sum test depending on the normality of
distribution. Survival analyses were performed using the
Kaplan-Meier life-table technique. The log-rank test was
used to compare survival curves.
Multivariable predictors of unplanned hospital read-
mission and predictors of long-term limb loss were
analyzed by logistic regression and Cox proportional
hazard models, respectively. In both cases, regression
models were constructed using a backward elimination
technique with a P value <.05 to be included in the ﬁnal-
model. Factors included in the stepwise selection were age,
gender, race, diabetes mellitus, smoking, hypertension,coronary artery disease, chronic obstructive pulmonary
disease, dialysis dependence, inﬂow/outﬂow vessels, con-
duit type, prior bypass disposition, postoperative com-
plications, length of initial hospital stay, and discharge
medications such as Coumadin.
RESULTS
Of the 1543 consecutive lower-extremity bypasses per-
formed in the study period, 27 were in patients who died
during their initial hospitalization (1.7%). The baseline
characteristics of the entire cohort are summarized in
Table I.
The 1516 patients alive at the time of hospital
discharge constituted the cohort of interest for the read-
mission analyses. Of the 1516 discharged patients, 390
were readmitted within 30 days of discharge (25.7%).
Overall, 41 patients were readmitted for a planned reason
(2.7%), and 349 had an unplanned readmission (23%).
This rate of readmission did not signiﬁcantly vary over
the time course of the study, as shown in Fig 1.
Wound-related problems were the most common
etiology for both planned and unplanned readmissions
(>60% for both; Table II). In most cases the problematic
wound was the ischemic wound with tissue loss (38.1%)
or leg wounds from either vein harvest or bypass origin/
target (38.1%). Less commonly, the groin wound was the
site of the problem (23.5%). Information on speciﬁc micro-
organisms from the affected wounds was not considered in
this evaluation.
By univariate analysis, preoperative characteristics asso-
ciated with unplanned readmission included: older mean
patient age, diabetes vs no diabetes (25.5% vs 20.1%; P ¼
.01), dialysis dependence vs no dialysis dependence
(34.4% vs 21.7%; P ¼ .01), congestive heart failure vs no
heart failure (29.8% vs 21.6%; P ¼ .01), and tissue loss
indications vs claudication (28% vs 13.8%; P ¼ .0002).
Technical characteristics associated with unplanned read-
mission included use of a distal origin graft such as the
superﬁcial femoral artery vs the common femoral artery
(28.8% vs 20.4%; P ¼ .02), as well as more distal target
vessels such as the pedal level vs the popliteal artery (28%
vs 20.7%; P ¼ .03; Table III).
Certain in-hospital postoperative factors were also
associated with increased rates of unplanned 30-day read-
mission. Overall, the readmitted patients had a longer
mean length of stay during the index admission (12.2
days vs 10.2 days; P < .0001). Likewise, patients who had
an in-hospital postoperative myocardial infarction, wound
infection, new-onset renal failure, or graft failure were
more likely to be readmitted within 30 days (P < .05 for
all; Table IV). Notably, patients who were initially
discharged to a nursing facility were more likely to be read-
mitted than those discharged home (27% vs 18.8%; P ¼
.0001). There was no signiﬁcant difference in unplanned
readmission rates by operating surgeon (P ¼ .2).
By multivariable logistic regression, preoperative char-
acteristics that remained predictive of unplanned readmis-
sion after adjustment for other factors included: dialysis
Fig 1. Annual rates of unplanned readmissions for lower extremity
bypass. No signiﬁcant change was noted over the period studied.
Table II. Thirty-day readmission details
Detail Number (%)
Patients 1516 (100)
Thirty-day readmission
Not readmitted 1127 (74.3)
Planned readmission 41 (2.7)
Unplanned readmission 349 (23.0)
Reason for planned readmission (n ¼ 41)
Wound related (skin graft, etc) 28 (68.3)
Unrelated medical/surgical 12 (29.3)
Graft related 1 (2.4)
Reason for unplanned readmission (n ¼ 349)
Wound related(skin graft, etc) 220 (62.9)
Unrelated medical/surgical 96 (27.4)
Graft related 34 (9.7)
Table I. Baseline characteristics of patients who
underwent lower extremity bypass
Characteristic Number (%)
Patients 1543 (100)
Age, years
Mean 68.8
Standard deviation 11.3
Median 70
Range 24-97
Age groups
<60 years 329 (21.3)
60-80 years 981 (63.6)
>80 years 233 (15.1)
Gender
Male 946 (61.3)
Female 597 (38.7)
Race
White 1241 (80.4)
Nonwhite 302 (19.6)
Comorbid conditions
Diabetes mellitus 705 (45.7)
Current smoking 445 (28.8)
Hypertension 1093 (70.8)
Coronary artery disease 843 (54.6)
Chronic obstructed pulmonary disease 192 (12.4)
Current dialysis 166 (10.8)
Congestive heart failure 263 (17.0)
Indication for procedure
Critical limb ischemia 1304 (84.5)
Disabling claudication 239 (15.5)
Technical details
Inﬂow vessel
Common femoral artery 933 (60.5)
Superﬁcial femoral artery 312 (20.2)
Profunda femoral artery 35 (2.3)
Popliteal artery 263 (17.0)
Recipient vessel
Popliteal artery 618 (40.1)
Tibial artery 724 (46.9)
Pedal artery 201 (13.0)
Conduit
Single-segment greater saphenous vein 988 (64.0)
Alternative vein 286 (18.5)
Prosthetic 252 (16.3)
Cadaveric vein 17 (1.1)
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[CI], 1.19-2.52), congestive heart failure (OR, 1.43; 95%
CI, 1.04-1.96), and tissue loss indications (OR, 1.62;
95% CI, 1.24-2.13). The only technical characteristic that
predicted unplanned readmission after adjustment for
other factors was the use of a distal origin graft (OR,
1.38; 95% CI, 1.06-1.80).
In-hospital postoperative complications that predicted
readmission included wound infection (OR, 8.31; 95%
CI, 5.3-13.0), myocardial infarction (OR, 1.96; 95% CI,
1.03-3.73), and postoperative graft failure (OR, 3.20;
95% CI, 1.96-5.21; Table V).
As shown in Figs 2-5, initial unplanned 30-day read-
mission was not associated with loss of primary (Fig 2) or
secondary (Fig 4) patency; however, unplanned 30 day-
readmission was associated with loss of assisted primary
patency (Fig 3) as well as long-term limb loss (Fig 5).By multivariable Cox proportional regression analysis,
unplanned 30-day readmission remained independently
predictive of long-term limb loss (hazard ratio [HR],
1.68; 95% CI, 1.23-2.29), even after adjustment for other
known limb-loss risk factors such as dialysis, distal outﬂow
target, and alternative conduits (Table VI).
DISCUSSION
This single-institution retrospective cohort study is the
largest of its kind to analyze factors contributing to
unplanned 30-day readmission after lower extremity bypass
procedures. Notably, one of four patients was readmitted
for an unplanned reason within 30 days of hospital
discharge from the bypass procedure (23%). Baseline dial-
ysis dependence, tissue-loss indications, and congestive
heart failure independently predicted unplanned 30-day
readmission. Interestingly, even after adjustment for other
factors associated with long-term limb loss (tissue loss,
dialysis, etc), unplanned 30-day readmission remained
independently predictive of limb loss in the long term.
Two previous studies have evaluated readmission
rates after vascular surgery procedures. A recent Medicare
Table III. Comparison of baseline characteristics by
unplanned 30 day readmission status
Characteristic
Number (%)
P
value
No 30-day
readmission
Unplanned
30-day
readmission
Total number of patients 1167 (77.0) 349 (23.0)
Age, years .02
Mean 68.4 69.8
Standard deviation 11.2
Median 69 71
Range 24-97 31-96
Age groups .08
<60 years 261 (80.1) 65 (19.9)
60-80 years 741 (76.7) 225 (23.4)
>80 years 165 (73.7) 59 (26.3)
Gender .23
Male 725 (78.0) 204 (22.0)
Female 442 (75.3) 145 (24.7)
Race .44
White 942 (77.4) 275 (22.6)
Nonwhite 225 (75.2) 74 (24.8)
Comorbid conditions
Diabetes mellitus .014
Yes 614 (74.5) 210 (25.5)
No 553 (79.9) 139 (20.1)
Current smoking .003
Yes 363 (81.9) 80 (18.1)
No 804 (74.9) 269 (25.1)
Hypertension .12
Yes 815 (75.9) 259 (24.1)
No 352 (79.6) 90 (20.4)
Coronary artery
disease
.54
Yes 629 (76.3) 195 (23.7)
No 538 (77.7) 154 (22.3)
Current dialysis .006
Yes 103 (65.6) 54 (34.4)
No 1064 (78.3) 295 (21.7)
Congestive heart
failure
.006
Yes 179 (70.2) 76 (29.8)
No 988 (78.3) 273 (21.6)
Indication for procedure .0002
Claudication 206 (86.2) 33 (13.8)
Rest pain 386 (80.1) 93 (19.9)
Tissue loss 575 (72.0) 223 (28.0)
Technical details
Inﬂow vessel .025
Common femoral
artery
731 (79.6) 187 (20.4)
Superﬁcial femoral
artery
218 (71.2) 88 (28.8)
Profunda femoral
artery
27 (77.1) 8 (22.9)
Popliteal artery 191 (74.3) 66 (25.7)
Recipient vessel .033
Popliteal artery 483 (79.3) 126 (20.7)
Tibial artery 545 (76.3) 169 (23.7)
Pedal artery 139 (72.0) 54 (28.0)
Conduit .88
Single-segment
great saphenous
vein
743 (76.7) 226 (23.3)
Alternative vein 220 (78.0) 62 (22.0)
Prosthetic 196 (79.0) 52 (21.0)
Cadaveric vein 8 (47.1) 9 (52.9)
Table IV. Thirty-day readmission status by postoperative
outcomea
No 30-day
readmission
Unplanned
30-day
readmission P value
Index procedure length of
stay, days
<.0001
Mean 10.2 12.2
SD 8.0 8.4
Median 8 9
Range 3-87 3-59
Postoperative complications
Cerebrovascular accident .23
Yes 2 (50) 2 (50)
No 1165 (77.0) 347 (23.0)
Myocardial infarction .007
Yes 28 (59.6) 19 (40.4)
No 1139 (77.5) 330 (22.5)
Surgical site infection <.0001
Yes 34 (34.0) 66 (66.0)
No 1133 (80.0) 283 (20.0)
Renal failure .005
Yes 12 (50.0) 12 (50.0)
No 1155 (77.4) 337 (22.6)
Pneumonia/respiratory
failure
.49
Yes 8 (66.7) 4 (33.3)
No 1159 (77.1) 345 (22.9)
Hematoma .37
Yes 32 (71.1) 13 (28.9)
No 1135 (77.2) 336 (22.8)
Graft failure <.0001
Yes 46 (56.1) 36 (43.9)
No 1121 (78.2) 313 (21.8)
Disposition .0001
Discharge to home 596 (81.2) 138 (18.8)
Discharge to nursing
facility
570 (73.0) 211 (27.0)
aSome patients had more than one complication.
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after a multitude of surgical procedures. Interestingly, the
rate of readmission for vascular surgery patients overall
was 23% in their administrative cohort.4 Although this is
identical to the rate seen in our study, they did not stratify
by procedure type or by planned/unplanned status, so it is
difﬁcult to make a direct comparison beyond the fact that is
a conﬁrmatory ﬁnding from a second data source indicating
that readmission rates may be expected to be >20% in
these complex patients.
A recent publication from the University of Pennsylva-
nia also evaluated unplanned readmission rates after several
vascular surgical procedures. This study’s overall unplanned
readmission rate was signiﬁcantly lower than that seen in
our work (<10%).5 Notably, in their study they evaluated
a wide array of vascular procedures including aneurysms
and carotid interventions. When stratiﬁed by diagnosis
type, the population in their cohort with the highest rate
of readmission (14.8%) comprised patients who under-
went procedures for critical limb ischemia (n ¼ 150).
One possible explanation for the difference in observed
Table V. Multivariable predictors of 30-day readmissiona
Predictor OR
95% CI
P valueLower Upper
Baseline comorbid conditions
Current dialysis (vs none) 1.73 1.19 2.52 .004
Congestive heart failure (vs none) 1.43 1.04 1.96 .03
Indication for procedure
Tissue loss (vs none) 1.62 1.24 2.13 .0004
Technical considerations
Distal inﬂow source (vs common femoral artery) 1.38 1.06 1.80 .016
Complications
Postoperative myocardial infarction 1.96 1.03 3.73 .04
Postoperative surgical site infection 8.31 5.30 13.0 <.0001
Postoperative graft failure 3.20 1.96 5.21 <.0001
CI, Conﬁdence interval; OR, odds ratio.
aBackward elimination model included: age, gender, race, diabetes, smoking, hypertension, coronary artery disease, chronic obstructive pulmonary disease,
dialysis, surgical indication, inﬂow vessel, outﬂow vessel, conduit type, prior lower extremity bypass, postoperative complications, length of stay, and discharge
medications.
Fig 2. Unadjusted Kaplan-Meier curve showing similar rates of
primary patency at 5 years for patients who did not have an
unplanned readmission (No URA) and those who had an
unplanned readmission (URA); P ¼ .18.
Fig 3. Unadjusted Kaplan-Meier curve showing a decreased rate
of primary-assisted patency at 5 years for those with an unplanned
readmission (URA) compared with those who did not have an
unplanned readmission (No URA); P ¼ .04.
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procedural readmissions such as those performed for
dialysis access. Additionally, they did an aggregate multi-
variable analysis including all procedure types, but did
not speciﬁcally evaluate predictors of readmission for
lower extremity bypass alone. In their regression analysis,
diagnosis type (critical limb ischemia) was a predictor of
unplanned readmission.
The higher rate observed in the Medicare claims
report4 compared with the University of Pennsylvania
study5 may in part be the result of the tracking of Medicare
patients across multiple hospitals; single-institution studies
may not capture outside hospital admissions, lowering their
observed rate. Likewise, the administrative Medicare data
set relied on diagnosis-related groups to attempt to identifyplanned vs unplanned readmissions, which may lack the
granularity and accuracy of a chart-based review possible
in an institutional cohort study, leading to less accurate
results.
Performance-based measures with subsequent impact
on hospital reimbursement have become a reality in
the current health care environment. Recently, certain
hospital-acquired conditions such as urinary tract infections
and catheter-based bloodstream infections have been identi-
ﬁed as avoidable conditions.1 As a result, certain insurance
companies may no longer reimburse for the care related to
these hospital-acquired conditions. This can lead to tremen-
dous ﬁnancial loss for an institution, especially after complex
procedures such as lower extremity bypass, for which the
average overall hospital stay was >10 days in this study.
Fig 4. Unadjusted Kaplan-Meier curve showing a trend toward
a decreased rate of secondary patency at 5 years for those with an
unplanned readmission (URA) compared with those who did not
have an unplanned readmission (No URA); P ¼ .07.
Fig 5. Unadjusted Kaplan-Meier curve showing a signiﬁcantly
decreased rate of limb salvage at 5 years for those with an
unplanned readmission (URA) compared with those who did not
have an unplanned readmission (No URA); P < .0001. CLI,
Critical limb ischemia.
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recently identiﬁed unplanned hospital readmission as
another quality measure and has identiﬁed a plan in
conjunction with the Center for Medicare and Medicaid
Services to penalize institutions that have higher than ex-
pected unplanned 30-day readmission rates.2,3 When reim-
bursement strategy changes are being derived at the
national level, it will be imperative to consider vascular
surgical procedures carefully in a stratiﬁed fashion to clearly
understand which patients and procedures will have the
highest rates of unplanned readmission.
The ﬁndings in this study suggest that those patient
characteristics most predictive of unplanned readmission
included a history of dialysis dependence (OR, 1.73), tissue
loss (OR, 1.62), or baseline congestive heart failure (OR,
1.43). These ﬁndings are in alignment with prior works
evaluating lower extremity bypass complications. Renal
insufﬁciency is well known to be associated with poor
outcomes after lower extremity revascularization.10,11 Dial-
ysis dependence has been shown to be associated with clin-
ical revascularization failure (major amputation/persistent
symptoms), even in the setting of a patent bypass graft.12
Likewise, dialysis dependence has been shown to decrease
amputation-free survival in multiple data sets.13,14 Simi-
larly, as compared with claudication, tissue loss as the indi-
cation for revascularization is also associated with poor
outcomes after leg bypass.15,16 The association of conges-
tive heart failure with unplanned rehospitalization is well
described in cardiology literature.17-19 On the basis of the
current and prior studies, patients with baseline dialysis
dependence, tissue loss, or congestive heart failure are at
high risk of complicated postoperative courses,
and therefore, the observed high rate (w30% for all)of unplanned rehospitalization in our cohort is not
surprising.
Although which patients are going to have postopera-
tive complications cannot be reliably predicted, the course
that follows when complications develop is under some
degree of physician control. The ﬁndings in this study of
postoperative predictors of unplanned rehospitalization,
such as in-hospital postoperative wound infection (OR,
8.3), graft failure (OR, 3.2), and myocardial infarction
(OR, 1.9), may support some changes in management
strategy when these complications do arise. An in-depth
cost-effectiveness analysis would need to be performed to
ascertain whether keeping a patient hospitalized until
a wound has fully “declared itself” or providing outpatient
management with the potential for readmission makes
more ﬁscal sense. Likewise, it may be beneﬁcial to deﬁni-
tively address ischemic wounds (forefoot gangrene/tissue
loss) prior to initial discharge, as they were the most
common cause of unplanned wound-related readmission
in this work. In addition, patients who have a postoperative
myocardial infarction should have close cardiology follow-
up to mitigate their risk of readmission for ﬂuid balance
issues among others.
An additional observation in this work was the fact that
unplanned 30-day readmission was associated with long-
term limb loss on univariate as well as multivariable analysis
(HR, 1.7). Logically, other factors were more strongly
associated with limb loss such as graft failure (HR, 4.3)
and hemodialysis (HR, 2.2). This is of interest inasmuch
as unplanned rehospitalization seems to have long-term
implications for the patient and likely serves as a surrogate
for other unmeasured risk factors for limb loss over the
long term.
Table VI. Cox proportional regression for predictors of limb loss only for patients with critical limb ischemiaa
Predictor HR
95% CI
P valueLower Upper
Unplanned 30-day readmission 1.68 1.23 2.29 .001
Nonwhite race 1.67 1.22 2.27 .001
Coronary artery disease 0.65 0.48 0.88 .005
Current dialysis 2.27 1.53 3.38 <.0001
Popliteal inﬂow source 1.55 1.09 2.20 .014
Tibial or pedal outﬂow target 1.69 1.16 2.46 .006
Non-single-segment greater saphenous vein conduit 1.76 1.31 2.37 .0002
Postoperative graft failure 4.31 2.91 6.39 <.0001
CI, Conﬁdence interval; HR, hazard ratio.
aBackward elimination model included: age, gender, race, diabetes, smoking, hypertension, coronary artery disease, chronic obstructive pulmonary disease,
dialysis, surgical indication, congestive heart failure, inﬂow vessel, outﬂow vessel, conduit type, prior lower extremity bypass, postoperative complications, and
discharge medications.
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and single-institution design. Similarly it encompasses
a relatively long time span (1995-2011) with the potential
for changes in readmission policies during that period.
There also exists the potential for missed readmissions to
outside institutions, but these would likely be related
back to the primary provider in follow-up clinic. Addition-
ally, an argument could be made that readmissions for
unrelated medical/surgical conditions should not be
counted as unplanned readmissions, but we felt it best to
capture all readmissions to have as much information as
possible. All retrospective analyses are subject to bias and
confounding. Although adjustment was made in the multi-
variable analyses for the known and suspected confounders,
in the absence of randomization no adjustment can be
made for unmeasured confounders. We believe this may
be one reason why distal origin graft and decreased limb
salvage rates were associated with readmission, which is
counter to known prior data.20 In the current work, distal
origin grafts may represent residual confounding for
unmeasured factors such as patients with poorer run-off
or inadequate conduit placing them at greater baseline
risk of limb loss. In addition, other works have shown
that inclusion of sociodemographic factors such as income
level, support network, insurance information, and func-
tional status can improve the performance of readmission
prediction models.21,22 Unfortunately, these factors are
not captured in our institutional data set and, therefore,
were not included in the model.
The observation that the rate of unplanned readmission
over time did not decrease despite increasing practitioner
and institutional awareness of the importance of mini-
mizing readmissions may speak to the fact that the pool
of patients undergoing lower extremity bypass are
becoming more complex as the more straightforward cases
are being addressed by endovascular means.
CONCLUSIONS
This large retrospective cohort study has revealed that
unplanned readmission after lower extremity bypass iscommon (23%). Measures should be taken to address
certain modiﬁable risk factors to attempt to lower this
rate. When unplanned hospital readmission ultimately
becomes a quality measure for institutions, governing
bodies should pay individualized attention to these rates
as well as to those risk factors identiﬁed in this study that
have the highest likelihood of leading to unplanned
readmission, such as baseline dialysis dependence and
congestive heart failure. Lower extremity occlusive disease
is among the most difﬁcult conditions to manage because
of patient complexity. Institutions and individuals inter-
ested in caring for this patient population should not be
unnecessarily penalized from a reimbursement standpoint.
Likewise, the specter of the potential for lost reimburse-
ment because of unplanned readmission should not loom
to such a degree that it serves as a disincentive for surgeons
and hospitals to readmit their own patients in favor of
transfer to other institutions.
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